In this paper, the distribution parameter of a null scroll which is obtained by a null straight line moving along a null curve and some theorems related to the distribution parameter are given in the 3-dimensional Minkowski space R?.
Introduction
Let Rf be a Minkowski 3-space with the natural Lorentzian metric A vector V in Rf is said to be null if (V, V) = 0, [3, 4] . A surface in the 3-dimensional Lorentzian space Rf is called a timelike surface if the induced metric on the surface is a Lorentzian metric, i.e., the normal on the surface is a spacelike vector. A ruled surface is a surface swept out by a straight line Y moving along a curve a. The various positions of the generating line Y are called the rulings of the surface. Such a surface has a parametrization in ruled form as follows:
We call a to be the base curve and Y to be the director curve. If the tangent plane is constant along a fixed ruling, then the ruled surface is called a developable surface. The remaining ruled surfaces are called skew surfaces. If there exists a common perpendicular to two preceding rulings in the skew surface, then the foot of the common perpendicular on the main ruling is called a central point. The locus of the central points is called the curve of striction, [2, 6, 7] .
Null scrolls in R?
Let a = a(t) be a null curve in Rj namely, a smooth curve whose tangent vectors a'(t), Vt € I are null. For a given smooth positive function d = d(t) let us put
Then X is a null vector field along a. Moreover, there exists a null vector field Y = Y(t) along a satisfying (X,Y) = -1. Here if we put Z = XAY, then we can obtain a (proper) null frame field F = {X, Y, Z} along a. In this case the pair (a, F) is said to be a (proper) framed null curve.
Let a be a (proper) framed null curve and V be Levi-Civita connection on Rf. Then a framed null curve a satisfies the following, so called the Frenet equations:
where
are smooth functions [5] . Let a be a null curve and F = {X, Y, Z} be a null frame along a. If the null vector Y moves along a, then the ruled surface is given by the parametrization (I x R, <p) where ip : I x R -f Rf is given by
(i, v) -» tp(t, v) = a(t) + vY(t), t El, v € J
which can be obtained in the 3-dimensional Minkowski space Rf. Then the ruled surface is called a null scroll and denoted by M. It is easy to check that M is a timelike surface. 
THEOREM 2.2 ([1]). The curve of striction a which is given by
-m f*\ <VxY,dX> a{t) = a{t) ~ <VxY,
The distribution parameter of a null scroll in Rf
The curve of striction of a null scroll M is given by
a(t,u) = a(t) + uY(t),
where 
Hence we get < XAY, V X Y > = det(X, Y, V X Y)
A is called the distribution parameter of the null scroll M and denoted by A or Py.
THEOREM 3.1. A null scroll M is developable if and only if the distribution parameter of the null scroll is zero.
Proof. It can be seen from equation (3.1), Lemma 2.1. and Theorem 2.1.
The Gauss map and the shape operator of null scrolls in Rf
The Gauss map can be directly obtained from <p t A<p v getting (4.1)
G(t,v) = ~vY(t) + Z(t).
As for the shape operator S of M we have that ^ c = ~~df
So we write down as c Proof. The Gaussian curvature of a surface in Lorentzian space is defined by
where e = lore = -1 according to the surface is timelike or spacelike, respectively. Then we have and this completes the proof of the theorem. Proof. It can be proved easily. Proof. The proof can be done using Corollary 2.1 and Theorem 4.1. 
is a(t) = a(t) -Y(t).
The distribution parameter is A = -1 and it is non-developable null scroll.
Figi.
